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ILLINOIS CLIMATE NETWORK:
SITE DESCRIPTIONS, INSTRUMENTATION, AND DATA MANAGEMENT
by Steven E. Hollinger, Beth C. Reinke, and Randy A. Peppler
ABSTRACT
The Illinois Climate Network (ICN) consists of 19 automated weather stations in Illinois
operated by the Illinois State Water Survey. Stations are located on the University of Illinois
Agricultural Experiment Station Farms, the Southern Illinois University Agronomy Experiment Farms,
and on various community college campuses around the state. The first totally automated station was
installed in 1988, and the last in 1991. The ICN is part of the Water and Atmospheric Resources
Monitoring (WARM) Network which also collects information on soil moisture, ground water, surface
water and suspended stream sediments.
Although every attempt was made to locate the stations in open, unobstructed areas, the actual
locations are compromises of the ideal site standards. Therefore, the obstructions around the weather
towers have been identified and the distance to each major obstruction has been measured. None of the
obstructions affect solar radiation measurements. However, changes in the vegetation and terrain
surrounding the weather stations do affect wind speed observations. Azimuth sector roughness lengths
have been computed from the measured mean hourly wind speeds and wind speed standard deviations
at each site for the four seasons of the year.
Each weather station records hourly average air temperature, relative humidity, solar radiation,
wind speed and direction, barometric pressure, and soil temperatures at 10 and 20 centimeters. Total
hourly precipitation and hourly standard deviations of each weather variable are also recorded. The
barometric pressure, including hourly maximum and minimum pressures and the time of the maxima
and minima, have been recorded since early 1992. All instruments are interrogated every 10 seconds
by a datalogger, which then computes hourly averages and totals for the hour. Daily data that are saved
include maximum and minimum air temperature, maximum and minimum relative humidity, maximum
and minimum soil temperatures, maximum wind gusts and direction, and their times of occurrence.
The data are automatically retrieved from the stations once each day between midnight and 4:00
a.m. At least three times a week a database management technician checks the data for quality control,
and then the data are made available to the public on the Midwestern Climate Center’s Midwestern
Climate Information System.
ICN data have been used for agricultural purposes, such as for irrigation scheduling and to
evaluate the progress of insect and crop development during the spring and summer. The Illinois
Department of Agriculture frequently requests the wind data for use in evaluating spray drift
complaints. Data from the ICN weather stations are also being used to assess the potential for using solar
radiation and wind as alternative energy sources in Illinois.
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INTRODUCTION
Weather data have been collected in Illinois from approximately 1888 to the present at National
Weather Service (NWS) first-order stations and at NWS cooperative observer stations. The data
collected at the first-order stations include hourly air temperature, relative humidity, barometric pres-
sure, precipitation, and wind speed and direction. At the cooperative observer stations, daily maximum
and minimum temperatures and precipitation (rainfall and snowfall) are recorded. While these data are
valuable, they fail to meet the needs of highly sensitive weather industries such as agriculture and
alternative energy. Important weather variables required by these industries include relative humidity,
solar radiation, and wind speed and direction, which are routinely measured only at NWS first-order
stations. The spatial density of the first-order stations is too coarse, however, for agricultural purposes,
and these stations generally represent metropolitan rather than agricultural areas.
Therefore, the Illinois State Water Survey (ISWS) established the Illinois Climate Network
(ICN) during the late 1980s and early 1990s to continuously monitor the weather throughout Illinois.
The network of 19 automated weather stations is part of the ISWS Water and Atmospheric Resources
Monitoring (WARM) Network. Each station consists of a 10 meter (m) tower equipped with weather
instruments to measure wind speed and direction, solar radiation on a horizontal surface, air tempera-
ture, relative humidity (RH), precipitation, barometric pressure, and soil temperature at depths of 10
and 20 centimeters (cm). Most of the stations were established at University of Illinois Agricultural
Experiment Station farms, Southern Illinois University Agronomy farms, and local community
colleges across the state. The date that data collection began at each station is listed in table 1. The
location of each station is shown in figure 1.
Table 1. Locations and Starting Dates of Data Collection at the 19 ICN
Automated Weather Stations
N o . Code
1 20 Aug 1990
2 9 Feb 1990
3 25 Aug 1989
4 1 Jul 1989
5 1 Jan 1989
6 21 Jun 1989
7 1 Jan 1989
8 1 Jan 1989
9 1 Jan 1989
10 16 Nov 1989
11 14 Dec 1989
12 24 Oct 1989
13 1 Jul 1989
14 18 Apr 1990
15 1 Jan 1989
18 1 Jan 1989
20 1 Jan 1988
34 14 Sep 1991
81
BND
DXS
BRS
ORR
DEK
MNH
SND
I C C
LLC
BEL
S I U
ONE
F R E
RDL
S L L
WFP
S C S
F R F
SWS
Bondville
Dixon Springs
Brownstown
Orr
De  Kalb
Monmouth
Kilbourne
Peoria
Springfield
Belleville
Carbondale
Olney
Freeport
Ina
Stelle
Wildlife  Park
St. Charles
Fairfield
Champaign
40°03.0'N 88°22.0'W 213
37.27.0’N 88°40.0'W 165
38°57.0'N 88°57.0'W 177
39°48.0'N 90°50.0'W 206
41°51.0'N 88°51.0'W 265
40°55.0'N 90°44.0'W 229
40°10.0'N 90°05.0'W 152
40°42.0'N 89°31.0'W 207
39°41.0'N 89°37.0'W 177
38°31.0'N 89°53.0'W 133
37°42.0'N 89°14.0'W 137
38°44.0'N 88°06.0'W 134
42°17.0'N 89°40.0'W 265
38°08.0'N 88°55.0'W 130
40°57.0'N 88°10.0'W 213
40°44.0'N 89°45.0'W 186
41°54.0'N 88°22.0'W 226
38°23.0'N 88°23.0'W 136
40°05.2'N 88°14.2'W 219 16 Feb 1989
Name Latitude Longitude
Altitude
(m)
Starting
date of record
2
Figure 1. The 19 stations in the Illinois Climate Network
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ILLINOIS CLIMATE NETWORK STATION LOCATIONS AND DESCRIPTIONS
Every effort was made to locate the ICN stations in areas that were as “open” as possible. An
ideal location should have no obstructions within a radius of one kilometer (km) around the station’s
tower. Furthermore, the area should be flat with uniform vegetation displaying constant roughness char-
acteristics throughout the year. However, such locations are difficult to find, and if found are so remote
that they require great expense to install power and telecommunications. Therefore, most of the ICN
locations represent a compromise between an ideal exposure and the availability of power and
telecommunications. Because obstructions do exist close to the stations, they have been identified and
are described for each of the station locations, along with station characteristics and surrounding land-
scapes (Hendrie, 1983). Those descriptions are updated and augmented here with distances to the
obstructions measured using a range finder. In cases of disagreement with Hendrie (1983), the
descriptions provided here should be used because they reflect changes in the station exposure that have
occurred since the earlier descriptions were prepared.
Effect of Wind Obstructions
The World Meteorological Organization (WMO) requires wind measurements for synoptic
purposes to be measured at or referenced to a height of 10 meters (m) over open terrain (WMO, 1983).
Open terrain is defined as an area where the distance between the anemometer and obstructions is at
least ten times the height of the obstructions. In most cases, the ICN stations meet this criterion.
However, other studies (Schmid and Oke, 1990; Wieringa, 1992) point out that the area that affects the
wind flow at a weather station may extend as far as 5 km in all directions around the station. All ICN
weather stations are subject to some type of wind obstruction according to the WMO criterion, or signif-
icant roughness changes occur within 5 km of the stations in one or more directions. Therefore, observed
winds do not truly represent the general large-scale (synoptic) wind patterns of the area.
The unevenness (roughness) of the surface increases the drag of the earth’s surface on the wind.
Scientists have mathematically expressed this drag in terms of a variable with units of length that is
related to the mean height of the obstacles on the surface. The drag of the obstructions around a station
increases the turbulence observed at the anemometer height. The synoptic wind flow disturbance can
be estimated by evaluating the roughness (z ) in all directions from the tower using one of three
os
different methods.
1. The first method computes z
os
using wind data measured at several heights at each ICN weather
station. Use of this method is not possible here because winds are measured at only one height at each
ICN weather station.
2. The second method computes z
os
after characterizing the roughness in all directions by
identifying the number, type, and size of the different obstructions and then measuring the
distance from the obstructions to the weather station. Lettau (1969) suggests a procedure for
estimating z
os
using the above data. Various obstructions surrounding each station and their
distances are documented. Accurate computation of the roughness length for each direction
requires a complex model (Schmid and Oke, 1990) that accounts for all obstructions and
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roughness parameters within 5 km of a station. This procedure was not used due to complexity
of the models and difficulty in characterizing the obstructions.
3. The third method computes the roughness length using an engineering approximation proposed
by Lumley and Panofsky (1964) where the standard deviation of the wind speed (σ
s
) at the
anemometer height (z
s
) during a given observation period is:
(1)
Because the mean wind speed (U
s
) and standard deviation of the wind speed are measured for
each hour at the ICN stations, the azimuth sector roughness characteristics (z
os
) can be estimated by:
(2)
A table accompanies each site description. The tables provide the computed roughness in each
of the 16 cardinal directions for all 19 stations. In computing the roughness lengths, only hours with
mean wind speeds greater than 3 meters per second (ms-1) were used. This threshold was used to reduce
the stability effects on the observed wind speeds (Lumley and Panofsky, 1964). The variation in
seasonal roughness lengths indicates the effects of crops growing around the station and the effects of
trees with and without leaves.
Wieringa (1993) suggests transforming the measured mean wind speed (Us) at a station to
represent the wind that would be expected over flat, open terrain with a roughness length (z
or
) of 0.03
m. It is possible to compute the “exposure-corrected” wind speed (U
r
) with the following formula
(Weiringa, 1980):
(3)
where U
s
is the station wind speed measured at height z , z
s
is the observed roughness length from the
os 
azimuth sector of the wind flowing to the anemometer, and zor is the assumed roughness length of
smooth, flat terrain. Assuming z
or
is 0.03 m, then
(4)
Substituting equation (4) into equation (3) gives
(5)
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Equation 5 may be used as a first approximation to compare winds at different stations in a region or
to adjust for exposure problems. In fact, if the exposure correction is not made, it is impossible to
accurately compare winds at different stations.
Wind data from a station may be adjusted to some height other than the measurement height by:
(6)
where U2  is the computed wind speed at height z 2. Figure 2 shows the correction factor that would result
using assumed roughness lengths (z ) of 0.20 m and 0.80 m with wind speed measured at 10 m. The
os
exposure correction factor is the value by which the observed wind speed must be increased to represent
wind over flat, open terrain, with z
or
equal to 0.03 m. Correction to a 30 m height also assumes flat, open
terrain with the observed wind speed measured at 10 m and the assumed z
os
. Wind data in the database
are not adjusted for roughness. Therefore, the user must make any roughness adjustments.
The station descriptions presented here include a description of the obstructions surrounding the
station with distances to the major obstructions, a table showing the estimated azimuth, wind speed
corrections for each season of the year, and an aerial photograph of the area surrounding the ICN
weather station.
MEASURED WIND SPEED, ms -1
Figure 2. Effect of roughness on wind speed
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DESCRIPTIONS OF THE 19 ICN STATIONS
7
Belleville
The Belleville station is located in St. Clair County south of Scott Air Force Base on a Southern
Illinois University Agronomy Farm, 0.8 km or 0.5 mile (mi) south of Illinois 161, 11.5 km (7 mi) east of State
Road 159 in downtown Belleville, and 3 km (2 mi) west of Illinois 4 on Illinois 161. The weather tower is
located west of the main farm building in a grassy area surrounded by a chain link fence 3 m tall. The terrain
surrounding the Belleville station is generally open and flat. The closest obstructions are pine trees, two
bunkers, and small buildings within the fenced area. The bunkers and buildings are located 120 m east of the
weather tower. The pines, the closest trees to the station, are approximately 3 m tall. The closest pine is 40
m southwest of the weather tower. Other pines are located 46 m south, 50 m west, and 54 m north of the tower.
Southeast of the tower is a farm shed at 180 m and a mature forest at 480 m. The mature forest extends north
from a point southeast of the station to a point 340 m northeast of the station. A line of mature trees is also
located from a point 225 m southwest of the tower to a point 215 m west of the tower. Other obstructions
to the wind flow are more than 1,000 m from the tower and include two small farmsteads to the east-southeast
(1,400 m) and west-southwest (1,000 m), an airplane hangar more than 1,600 m northwest of the tower, and
some trees near the hangar at 1,600 m from the tower.
Estimated Roughness Length (meters) in Azimuth Sectors
around the Belleville ICN Station
Season
Azimuth sector
348.75 - 11.25
11.25 - 33.75
33.75 - 56.25
56.25 - 78.75
78.75 - 101.25
101.25 - 123.75
123.75 - 146.25
146.25 - 168.75
168.75 - 191.25
191.25 - 213.75
213.75 - 236.25
236.25 - 258.75
258.75 - 281.25
281.25 - 303.75
303.75 - 326.25
326.25 - 348.75
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Winter
0.11
0.18
0.31
0.30
0.23
0.21
0.12
0.07
0.06
0.08
0.25
0.30
0.17
0.07
0.07
0.08
Spring
0.15
0.26
0.30
0.41
0.34
0.33
0.16
0.10
0.12
0.21
0.41
0.42
0.37
0.17
0.11
0.16
Summer
0.25
0.38
0.44
0.46
0.63
0.47
0.23
0.17
0.16
0.25
0.48
0.91
0.54
0.34
0.19
0.25
Autumn
0.15
0.25
0.49
0.39
0.34
0.20
0.15
0.10
0.15
0.22
0.40
0.48
0.31
0.18
0.12
0.13
Average
0.17
0.27
0.38
0.39
0.38
0.30
0.17
0.11
0.12
0.19
0.39
0.53
0.35
0.19
0.12
0.16
An aerial photograph of the Belleville station
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Bondville
The Bondville station is located in Champaign County near Bondville on land owned by the
University of Illinois Electrical Engineering Experiment Station. The station is 6.9 km (4.25 mi) south
of Bondville on County Road 500E with an access road located just north of a lookout tower. The
weather tower is located approximately 300 m west and 100 m north of this intersection. Entry to the
station is controlled by a locked barrier across the access road. The general terrain surrounding the
Bondville weather tower is flat, open farmland. The only obstructions are farmstead buildings, bushes,
and scientific equipment. The closest obstruction is a cluster of small deciduous trees and brush 50 to
60 m west-northwest of the tower. The height of the brush and trees is approximately 2 m. The nearest
farmstead is 150 m east of the station and includes four buildings ranging from 3 to 5 m in height and
deciduous trees that exceed 10 m in height. Additional farmsteads are located 800 m northeast and 1,500
m south-southeast of the station, and two farmsteads are more than 2,000 m west and northwest of the
station. In the southwest quadrant is a barn approximately 600 m away, a circle of poles 10 m in height,
750 m to the south-southwest, and raingages less than 2 m tall within 30 m of the station to the west-
southwest. A World War II lookout tower approximately 30 m tall is located 325 m southeast of the
weather tower. The dimensions of the circle of poles, raingages, and brush are small enough that they
do not affect the wind at the tower. The only farmstead that affects the wind flow at this tower is the
one east of it.
Estimated Roughness Length (meters) in Azimuth Sectors
around the Bondville ICN Station
Season
Azimuth sector Summer
348.75 - 11.25
11.25 - 33.75
33.75 - 56.25
56.25 - 78.75
78.75 - 101.25
101.25 - 123.75
123.75 - 146.25
146.25 - 168.75
168.75 - 191.25
191.25 - 213.75
213.75 - 236.25
236.25 - 258.75
258.75 - 281.25
281.25 - 303.75
303.75 - 326.25
326.25 - 348.75
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Winter
0.03
0.03
0.03
0.08
0.06
0.03
0.02
0.03
0.02
0.01
0.02
0.03
0.03
0.03
0.03
0.04
Spring
0.08
0.06
0.06
0.11
0.09
0.04
0.07
0.04
0.05
0.06
0.05
0.09
0.06
0.08
0.09
0.08
0.17
0.18
0.13
0.22
0.27
0.24
0.20
0.12
0.13
0.12
0.14
0.15
0.24
0.19
0.20
0.23
Autumn
0.10
0.11
0.13
0.17
0.12
0.05
0.09
0.06
0.04
0.08
0.07
0.10
0.09
0.10
0.14
0.15
Average
0.10
0.09
0.09
0.14
0.14
0.09
0.09
0.06
0.06
0.07
0.07
0.09
0.11
0.10
0.11
0.12
An aerial photograph of the Bondville station
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Brownstown
The station located near Brownstown is 0.8 km south and 0.3 km east of the intersection of
Fayette County Roads 1700N and 1700E on the University of Illinois Brownstown Agronomy Research
Center property. The tower is located 150 m east of County Road 1700E. The nearest trees are located
100 m east of the weather tower. A larger cluster of trees is located 350 m east of the tower. Two decid-
uous trees and a military field storage unit are located 30 to 35 m southeast of the tower. Farther south-
east, beyond the trees and the storage unit, is a group of deciduous large trees 135 m from the tower.
The trees to the southeast extend westward to south of the station, where they are 250 to 500 m from
the tower. Deciduous trees are also located 325 m southwest and 1,400 m west of the instrument tower.
A farmstead is located 1,500 m northwest of the weather station, and a group of trees is located 1,300
m north-northwest of the station. The wind flow toward the weather station is significantly obstructed
in a clockwise direction from the east to southwest of the station. Obstructions in the other directions
are generally small enough and far enough away that wind flow to the tower is only minimally affected.
Azimuth sector Winter Spring Summer Autumn Average
348.75 - 11.25 0.09
11.25 - 33.75 0.08
33.75 - 56.25 0.07
56.25 - 78.75 0.14
78.75 - 101.25 0.34
101.25 - 123.75 0.44
123.75 - 146.25 0.73
146.25 - 168.75 0.60
168.75 - 191.25 0.22
191.25 - 213.75 0.15
213.75 - 236.25 0.17
236.25 - 258.75 0.08
258.75 - 281.25 0.08
281.25 - 303.75 0.07
303.75 - 326.25 0.09
326.25 - 348.75 0.09
0.17 0.35 0.22 0.21
0.15 0.29 0.16 0.17
0.13 0.32 0.17 0.17
0.17 0.36 0.31 0.25
0.37 0.53 0.39 0.41
0.50 0.70 0.48 0.53
0.74 0.63 0.72 0.70
0.63 0.61 0.66 0.63
0.32 0.47 0.32 0.33
0.23 0.27 0.21 0.22
0.31 0.35 0.26 0.27
0.19 0.34 0.15 0.19
0.13 0.35 0.17 0.18
0.18 0.29 0.17 0.18
0.13 0.30 0.17 0.17
0.18 0.32 0.22 0.20
Estimated Roughness Length (meters) in Azimuth Sectors
around the Brownstown ICN Station
Season
12
An aerial photograph of the Brownstown station
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Carbondale
The Carbondale station is located in Jackson County on a Southern Illinois University
Agronomy Farm just south of county road 1000N, 0.4 km west of County Road 2400E. The weather
tower is located 130 m south of the main farm building. The terrain surrounding the station is relatively
open and rolling. The major obstructions surrounding the station are buildings located 130 and 250 m
north, 105 m northeast, 550 m southwest, and 475 and 500 m west of the tower. Mature trees are located
250 m north, 105 and 150 m northeast, 900 m east, 900 m southeast, 600 m south, 340 m southwest, and
475 m northwest of the instrument tower. Scattered trees exist from 1,000 to 1,500 m in all directions
from the station.
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Estimated Roughness Length (meters) in Azimuth Sectors
around the Carbondale ICN Station
Season
Azimuth sector Winter Spring Summer Autumn Average
348.75 - 11.25 0.25 0.33 0.40 0.33 0.33
11.25 - 33.75 0.24 0.47 0.63 0.53 0.47
33.75 - 56.25 0.51 0.44 0.55 0.59 0.52
56.25 - 78.75 0.25 0.39 0.44 0.31 0.35
78.75 - 101.25 0.17 0.14 0.32 0.33 0.24
101.25 - 123.75 0.12 0.18 0.39 0.26 0.24
123.75 - 146.25 0.17 0.23 0.28 0.18 0.21
146.25 - 168.75 0.19 0.23 0.27 0.22 0.23
168.75 - 191.25 0.18 0.24 0.28 0.22 0.23
191.25 - 213.75 0.25 0.30 0.30 0.28 0.28
213.75 - 236.25 0.23 0.32 0.28 0.29 0.28
236.25 - 258.75 0.18 0.28 0.40 0.35 0.30
258.75 - 281.25 0.18 0.24 0.27 0.27 0.24
281.25 - 303.75 0.21 0.30 0.48 0.29 0.32
303.75 - 326.25 0.23 0.27 0.34 0.30 0.29
326.25 - 348.75 0.26 0.33 0.40 0.30 0.32
An aerial photograph of the Carbondale station
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Champaign
The Champaign site is located in a fenced area south of Building 6 at the Illinois State Water
Survey (ISWS) Research Center on the southwest edge of the University of Illinois campus. The station
is surrounded by buildings and deciduous trees. To the north and east, mature deciduous trees are
located within 40 m of the tower. The ISWS buildings are north of the tower and extend to the west for
125 m. Beyond the buildings, the city of Champaign extends for 10 km to the north and west. The city
of Urbana extends 7 to 8 km to the northeast and east. From the north in a clockwise direction to the
east, there are several three-story apartment buildings within 100 m of the tower. Mature evergreen trees
are located within 50 m east of the tower. Behind the evergreens a number of deciduous trees greater
than 10 m tall extend from 80 to 120 m to the east of the tower. Beyond the deciduous trees is open
farmland. From the southeast to the southwest, the nearest obstruction is a row of deciduous trees
approximately 10 m apart and 50 m from the tower. Beyond the row of trees is open land. A building
approximately 10 m tall is located 500 m south of the tower, and another row of mature deciduous and
evergreen trees is situated approximately 165 m to the west of the tower.
Estimated Roughness Length (meters) in Azimuth Sectors
around the Champaign ICN Station
Season
Azimuth sector Winter Spring Summer Autumn Average
348.75 - 11.25 0.28 0.33 0.68 0.56
11.25 - 33.75 0.29 0.34 0.61 0.47
33.75 - 56.25 0.36 0.42 0.65 0.49
56.25 78.75 0.71 0.69 1.00 0.71
78.75 - 101.25 1.34 1.24 1.70
101.25 - 123.75 0.93 1.04 1.15
123.75 - 146.25 0.20 0.34 0.52 0.31
146.25 - 168.75 0.19 0.27 0.49 0.33
168.75 - 191.25 0.10 0.16 0.40 0.23
191.25 - 213.75 0.12 0.16 0.42 0.30
213.75 - 236.25 0.23 0.29 0.57 0.48
236.25 - 258.75 0.21 0.31 0.51 0.43
258.75 - 281.25 0.20 0.26 0.46 0.35
281.25 - 303.75 0.39 0.41 0.63 0.54
303.75 - 326.25 0.51 0.56 0.76 0.74
326.25 - 348.75 0.49 0.50 0.79 0.71
Note
Blanks represent directions where wind speeds over 3 ms - 1
 
were not
measured during each of the seasons.
0.46
0.43
0.48
0.78
1.43
1.04
0.35
0.32
0.22
0.25
0.39
0.37
0.32
0.49
0.64
0.62
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An aerial photograph of the Champaign station
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De Kalb
The De Kalb weather station tower is located 40 m east of the farm manager’s home on the
University of Illinois Northern Illinois Agronomy Research Center. The research center is located 8 km
(5 mi) north of U.S. 30 on University Road. The land surrounding the De Kalb weather tower is flat and
open in all directions except from the west through north-northwest. In this quadrant the buildings and
shelter belt of the research center obstruct the wind flow. The nearest building is less than 40 m west
of the tower and is approximately 5 m in height. Obstructions consisting of deciduous and evergreen
trees, and buildings extend from 40 to 200 m west and northwest of the tower. The evergreen trees that
make up the shelter belt are mature and taller than 10 m. From the north clockwise around the compass
to west, the nearest obstructions are farmsteads more than 1,000 m from the tower. Therefore, wind flow
characteristics from these directions are not affected.The landscape surrounding the station is generally
open farmland with shallow slopes (less than 3 degrees). Because the land is farmed, the roughness
characteristics of the site change depending upon the season and the crops being grown, generally corn
and soybeans.
Estimated Roughness Length (meters) in Azimuth Sectors
around the De Kalb ICN Station
Season
Azimuth sector Winter Spring Summer Autumn Average
348.75 - 11.25 0.08 0.20 0.27 0.14 0.17
11.25 - 33.75 0.03 0.06 0.21 0.09 0.10
33.75 - 56.25 0.03 0.09 0.20 0.13 0.11
56.25 - 78.75 0.03 0.08 0.17 0.11 0.10
78.75 - 101.25 0.03 0.07 0.17 0.14 0.10
101.25 - 123.75 0.03 0.07 0.24 0.09 0.11
123.75 - 146.25 0.04 0.06 0.24 0.11 0.11
146.25 - 168.75 0.04 0.09 0.20 0.11 0.11
168.75 - 191.25 0.03 0.06 0.24 0.08 0.10
191.25 - 213.75 0.03 0.13 0.21 0.12 0.12
213.75 - 236.25 0.03 0.13 0.20 0.11 0.12
236.25 - 258.75 0.11 0.17 0.27 0.18 0.18
258.75 - 281.25 0.25 0.35 0.48 0.34 0.36
281.25 - 303.75 0.66 0.75 0.64 0.65 0.67
303.75 - 326.25 0.73 0.64 0.74 0.75 0.71
326.25 - 348.75 0.39 0.40 0.85 0.48 0.53
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An aerial photograph of the De Kalb station
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Dixon Springs
The Dixon Springs station is located in Pope County just north of the University of Illinois Dixon
Springs Agricultural Center’s main buildings and 100 m east of Illinois 145 between Glendale on
Illinois 147 and Dixon Springs on Illinois 146. The terrain surrounding the Dixon Springs station is
rolling and hilly. The nearest mature trees are located 170 m north, 115 m northeast, 30 to 56 m east,
53 to 85 m southeast, 70 m south, 65 m southwest, 1,500 m west, and 375 m northwest of the weather
tower. Buildings obstruct the wind flow to the tower from the east, south, and west. The buildings to
the east are located 58 m from the tower, while those to the south are 63 m away, and those to the west
are 220 m away. The buildings closest to the tower are all less than 4 m tall. A small spruce planting
is located in a line from 58 m west of the tower to 80 m northwest of the tower.
20
Estimated Roughness Length (meters) in Azimuth Sectors
around the Dixon Springs ICN Station
Season
Azimuth sector Winter Spring Summer Autumn Average
348.75 - 11.25 0.35 0.45 0.68 0.50 0.50
11.25 - 33.75 0.42 0.65 0.75 0.61
33.75 - 56.25 0.92 1.20 1.06
56.25 - 78.75 0.92 1.48 1.20
78.75 - 101.25 0.88 1.08 0.98
101.25 - 123.75 0.84 0.84
123.75 - 146.25 0.84 0.81 0.79 0.81
146.25 - 168.75 0.85 0.89 0.88 0.66
168.75 - 191.25 0.60 0.77 1.01 0.80 0.80
191.25 - 213.75 0.59 0.72 1.31 0.93 0.89
213.75 - 236.25 0.39 0.52 0.95 0.75 0.65
236.25 - 258.75 0.16 0.33 0.50 0.40 0.35
258.75 - 281.25 0.24 0.31 0.40 0.32 0.32
281.25 - 303.75 0.23 0.45 0.49 0.32 0.37
303.75 - 326.25 0.21 0.25 0.27 0.23 0.24
326.25 - 348.75 0.22 0.28 0.36 0.34 0.30
Note
Blanks represent directions where wind speeds over 3 ms -1 were not
measured during each of the seasons.
An aerial photograph of the Dixon Springs station
21
Fairfield
The Fairfield station is located in Wayne County on the campus of Frontier Community College
on the west edge of Fairfield just north of U.S. 45. The tower is located on sloping ground with a
southwest exposure. North of the weather tower at 15 m is an open lattice tower that is 50 m tall. Farther
north at 30 m is a row of deciduous trees that extends 1,000 m to the north. Young deciduous trees less
than 10 m tall are located 70 m northeast and 65 m east of the tower. To the northeast, 300 m from the
tower, there is a forest of mature deciduous trees more than 10 m tall. To the southeast are some small
buildings at 325 m and mature deciduous trees at 225 m. Deciduous trees are also located south of the
tower at 135 and 190 m. The main college building is located 105 m southwest of the tower, and a
commercial building is located 225 m west of the tower. In 1993, a one-story building was constructed
approximately 50 m southwest of the tower. The most open area is to the northwest of the tower where
a small deciduous tree less than 4 m tall is located 15 m from the tower and an old silo at 190 m.
Extending 1,000 to 1,500 m beyond the trees to the northeast, east, and southeast is the town of Fairfield.
To the south, southwest, west, northwest, and north are scattered buildings and deciduous trees.
Estimated Roughness Length (meters) in Azimuth Sectors
around the Fairfield ICN Station
Season
Azimuth sector
348.75 - 11.25
11.25 - 33.75
33.75 - 56.25
56.25 - 78.75
78.75 - 101.25
101.25 - 123.75
123.75 - 146.25
146.25 - 168.75
168.75 - 191.25
191.25 - 213.75
213.75 - 236.25
236.25 - 258.75
258.75 - 281.25
281.25 - 303.75
303.75 - 326.25
326.25 - 348.75
Winter Spring
0.23 0.34
0.23 0.32
0.19 0.29
0.28 0.40
0.24 0.28
0.19 0.22
0.19 0.24
0.17 0.25
0.09 0.20
0.19 0.17
0.13 0.23
0.23 0.28
0.10 0.24
0.14 0.20
0.15 0.18
0.21 0.25
Summer Autumn Average
0.55 0.29 0.35
0.57 0.33 0.36
0.44 0.32 0.31
0.53 0.44 0.41
0.53 0.23 0.32
0.37 0.17 0.24
0.36 0.22 0.25
0.36 0.21 0.25
0.30 0.17 0.19
0.21 0.17 0.16
0.26 0.23 0.21
0.33 0.26 0.28
0.19 0.16 0.17
0.18 0.21 0.18
0.32 0.27 0.23
0.48 0.40 0.34
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An aerial photograph of the Fairfield station
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Freeport
The Freeport station is located in Stephenson County on the Highland Community College cam-
pus on the north side of Pearl City Road on the western edge of Freeport. The instrument tower is located
in a grassed area near the college’s physical plant buildings and the south entrance to the campus. The
location of the Freeport tower is one of the least desirable of the entire network. Buildings and a mix
of evergreen and deciduous trees obstruct wind flow in all directions from the tower. To the northwest
and north, scattered trees and buildings occupy the landscape beginning approximately 100 m from the
tower and extending for 1,000 m or more. To the north is the main Highland Community College
campus building at a distance of 400 m. Clockwise from the north-northeast through the east, the High-
land Community College physical plant buildings obstruct wind flow. The nearest edge of the build-
ings is approximately 35 m from the tower and approximately 10 degrees east of north from the tower.
The top height of the buildings exceeds 10 m. From the east through the southeast, trees taller than 10
m are located within 70 m of the tower. These trees have a significant effect on the wind flow from the
east to the southeast. From the southeast through the southwest, the exposure to the tower is relatively
good. A mature stand of deciduous trees is located approximately 1,500 m south of the tower. Within
20 m of the tower to the south is a small tree nursery with trees less than 3 m tall. From the southwest
to the northwest is a row of houses with landscape trees. The houses extend in an east-west line for more
than 2,000 m west of the station. The nearest house is 50 m southwest of the tower. Landscape trees on
these properties range from young to mature evergreens that reach approximately 10 m in height. The
closest mature trees to the west are 100 m from the tower. These homes and trees also obstruct the
general wind flow at the tower. The terrain around the Freeport station is flat to very gently rolling hills.
The small knolls in the landscape have very little effect on the general roughness parameters.
Estimated Roughness Length (meters) in Azimuth Sectors
around the Freeport ICN Station
Season
Azimuth sector Winter Spring Summer Autumn Average
348.75 - 11.25 0.11 0.14 0.27 0.19 0.18
11.25  - 33.75 0.20 0.27 0.36 0.45 0.32
33.75 - 56.25 0.47 0.51 0.53 0.49 0.50
56.25 - 78.75 0.43 0.53 0.61 0.50 0.52
78.75 - 101.25 0.60 0.82 0.92 0.81 0.79
101.25 - 123.75 0.47 0.47 0.97 0.44 0.59
123.75 - 146.25 0.18 0.32 0.80 0.24 0.39
146.25 - 168.75 0.13 0.18 0.28 0.14 0.18
168.75 - 191.25 0.11 0.13 0.24 0.15 0.16
191.25 - 213.75 0.12 0.19 0.31 0.18 0.20
213.75 - 236.25 0.21 0.28 0.46 0.35 0.33
236.25 - 258.75 0.40 0.44 0.63 0.47 0.48
258.75 - 281.25 0.34 0.40 0.52 0.40 0.41
281.25 - 303.75 0.19 0.30 0.41 0.28 0.30
303.75 - 326.25 0.18 0.20 0.42 0.27 0.27
326.25 - 348.75 0.17 0.20 0.34 0.27 0.25
24
An aerial photograph of the Freeport station
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Ina
The Ina weather station is in Jefferson County on the Rend Lake Community College campus.
The tower is located in a fenced area that encloses the college sewage treatment plant. The terrain sur-
rounding the weather station is flat with trees located at various distances in all directions. The nearest
trees in any direction are 170 m north, 180 m northeast, 750 m east, 600 m southeast, 84 m south, 135
m southwest, 215 m west, and 140 m northwest. A grain bin is located 125 m to the northeast, and the
Rend Lake College buildings are located 800 m southeast of the weather tower. The sewage treatment
plant, 17 m northeast of the weather tower, is approximately 2.5 m tall and occupies a field of view of
30 degrees looking northeast from the tower.
Estimated Roughness Length (meters) in Azimuth Sectors
around the Ina ICN Station
Season
Azimuth sector
348.75 - 11.25
11.25 - 33.75
33.75 - 56.25
56.25 - 78.75
78.75 - 101.25
101.25- 123.75
123.75 - 146.25
146.25 - 168.75
168.75 - 191.25
191.25 - 213.75
213.75 - 236.25
236.25 - 258.75
258.75 - 281.25
281.25 - 303.75
303.75 - 326.25
326.25 - 348.75
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Winter Spring Summer
0.54
0.34
0.25
0.17
0.13
0.12
0.13
0.22
0.41
0.26
0.29
0.27
0.24
0.28
0.34
0.35
0.67 0.70
0.46 0.70
0.42 0.49
0.20 0.29
0.16 0.19
0.17 0.28
0.24 0.33
0.43 0.47
0.49 0.63
0.34 0.50
0.39 0.55
0.36 0.50
0.32 0.45
0.33 0.47
0.38 0.49
0.44 0.56
Autumn
0.75
0.57
0.38
0.26
0.26
0.14
0.15
0.37
0.58
0.42
0.46
0.43
0.35
0.39
0.45
0.52
Average
0.67
0.52
0.39
0.23
0.19
0.18
0.21
0.37
0.53
0.38
0.42
0.39
0.34
0.37
0.41
0.47
An aerial photograph of the Ina station
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Kilbourne
The Kilbourne weather station is located in Mason County approximately 5.5 km (4 mi) west
of Kilbourne on County Road 600N and 0.8 km (0.5 mi) north on County Road 1400E. The tower is 70
m east-northeast of the main building on the former University of Illinois River Valley Sand Farm
Experiment Center. The station is in a rural setting on a rolling sandy landscape surrounded by trees.
An east-west row of pine trees 4 m tall is located 125 m to the north of the tower. Mature deciduous trees
greater than 10 m tall begin at 225 m northeast of the station. East of the tower, the mature deciduous
trees are at a distance of 1,500 m. An east-west row of pine trees 2 m tall begins approximately 40 m
southeast of the tower. South of the tower, the trees are only 20 m away. To the southwest, a 6-m-tall
pine is located 25 m from the tower, and the main building on the site is 70 m from the tower. To the
southeast and south, mature deciduous trees are located from 350 to 400 m from the tower. Several
mature deciduous trees are also located 67 m west of the tower. Two other groups of mature trees are
located 180 m west and 320 m northwest of the tower.
Estimated Roughness Length (meters) in Azimuth Sectors
around the Kilbourne ICN Station
Season
Azimuth sector Winter Spring Summer Autumn Average
348.75
-
11.25 0.42 0.55 0.66 0.52 0.54
11.25
-
33.75 0.47 0.55 0.63 0.64 0.570.
33.75
-
56.25 0.38 0.48 0.61 0.50 49
56.25
-
78.75 0.23 0.37 0.48 0.27 0.34
78.75
-
101.25 0.12 0.20 0.39 0.18 0.22
101.25
-
123.75 0.14 0.21 0.29 0.21 0.21
123.75
-
146.25 0.21 0.29 0.33 0.27 0.27
146.25
-
168.75 0.20 0.24 0.31 0.25 0.25
168.75
-
191.25 0.17 0.27 0.32 0.24 0.25
191.25
-
213.75 0.30 0.41 0.55 0.48 0.43
213.75
-
236.25 0.60 0.69 0.87 0.82 0.75
236.25
-
258.75 0.62 0.75 0.87 0.74 0.75
258.75
-
281.25 0.51 0.56 0.81 0.59 0.62
281.25
-
303.75 0.20 0.30 0.36 0.30 0.29
303.75
-
326.25 0.23 0.27 0.37 0.30 0.29
326.25
-
348.75 0.27 0.37 0.52 0.37 0.38
28
An aerial photograph of the Kilbourne station
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Monmouth
The Monmouth station is located in Warren County on the University of Illinois Northwestern
Illinois Agricultural Research and Demonstration Center. The research center is 5.5 km (4 mi) east of
U.S. 67 on County Road 2100N. The instrument tower is located 1,000 m southwest of the main
buildings of the research center in a field plot area. A field is located west and north of the tower within
5 m. The roughness of the field changes between seasons and years, although the only crops grown in
the field are corn or soybeans. A group of mature deciduous trees is located 1,000 m north of the weather
tower. The main farm buildings and deciduous trees surrounding the buildings are 490 m northeast of
the tower. Mature deciduous trees are also located 300 m east, 500 m southeast, and 1,000 m south of
the tower. Farmsteads are located at distances of 1,500 m southwest, 750 m west-northwest, and 500
m northwest of the weather tower. Two solitary, mature deciduous trees are also located 350 m
northwest of the instrument tower. The general terrain surrounding the tower is flat to the southwest,
west, northwest, north, and northeast. From the northeast and continuing clockwise through the south,
the terrain is rolling.
Estimated Roughness Length (meters) in Azimuth Sectors
around the Monmouth ICN Station
Season
Azimuth sector Winter
348.75 - 11.25 0.04
11.25 - 33.75 0.08
33.75 - 56.25 0.05
56.25 - 78.75 0.06
78.75 - 101.25 0.07
101.25 - 123.75 0.04
123.75 - 146.25 0.05
146.25 - 168.75 0.02
168.75 - 191.25 0.02
191.25 - 213.75 0.02
213.75 - 236.25 0.03
236.25 - 258.75 0.05
258.75 - 281.25 0.04
281.25 - 303.75 0.04
303.75 - 326.25 0.05
326.25 - 348.75 0.05
Spring Summer
0.08 0.32
0.15 0.33
0.10 0.25
0.09 0.20
0.18 0.20
0.04 0.15
0.05 0.14
0.06 0.11
0.07 0.13
0.06 0.16
0.07 0.18
0.08 0.16
0.08 0.20
0.06 0.24
0.06 0.25
0.08 0.30
Autumn Average
0.12 0.14
0.19 0.19
0.15 0.13
0.14 0.12
0.10 0.11
0.12 0.09
0.08 0.08
0.08 0.07
0.08 0.08
0.09 0.08
0.11 0.10
0.11 0.10
0.12 0.11
0.13 0.12
0.14 0.13
0.14 0.14
30
An aerial photograph of the Monmouth station
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Olney
The Olney station is located in Richland County on the Richland Community College campus
in Olney. The tower is located 135 m north and west of the main campus building. The only other
obstructions surrounding the station are two houses located 220 m northeast and 375 m southwest of
the tower, two hedgerows less than 3 m tall, and mature deciduous trees in all directions from the tower.
One of the hedgerows is an east-west line north of the tower at a distance of 35 m, and the other is a north-
south line 65 m west of the tower. The closest mature deciduous trees are located 600 m north, 450 m
east, 400 m south, 450 m southwest, 600 m west, and 90 m northwest of the tower. The general terrain
surrounding the station is flat for distances greater than 1,500 m.
Estimated Roughness Length (meters) in Azimuth Sectors
around the Olney ICN Station
Season
Azimuth sector
348.75 - 11.25
11.25 - 33.75
33.75 - 56.25
56.25 - 78.75
78.75 - 101.25
101.25 - 123.75
123.75 - 146.25
146.25 - 168.75
168.75 - 191.25
191.25 - 213.75
213.75 - 236.25
236.25 - 258.75
258.75 - 281.25
281.25 - 303.75
303.75 - 326.25
326.25 - 348.75
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Winter
0.30
0.15
0.16
0.23
0.40
0.47
0.25
0.13
0.10
0.09
0.11
0.15
0.20
0.31
0.45
0.44
Spring
0.35
0.21
0.16
0.20
0.46
0.46
0.34
0.19
0.16
0.15
0.17
0.22
0.26
0.40
0.48
0.48
Summer
0.50
0.40
0.36
0.33
0.43
0.46
0.36
0.37
0.24
0.19
0.24
0.34
0.44
0.58
0.82
0.67
Autumn
0.38
0.25
0.27
0.25
0.40
0.39
0.27
0.18
0.15
0.12
0.17
0.23
0.27
0.39
0.58
0.63
Average
0.38
0.25
0.24
0.25
0.42
0.44
0.30
0.22
0.16
0.14
0.17
0.24
0.29
0.42
0.58
0.55
An aerial photograph of the Olney station
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Orr
The Orr station is located in Pike County at the University of Illinois Orr Agricultural Research
and Demonstration Center located north and west of Perry on Illinois 104 between County Roads 2600E
and 2800E. The tower is located 110 m southwest of the main buildings on a small knoll. The land sur-
rounding the tower is rolling in all directions. Deciduous trees obstruct the wind flow from the north-
west (45 m), north (30 m), and northeast (33 m). The trees closest to the station approach the 10 m height
of the tower. Additional buildings are situated 135 m east of the tower and 125 m northwest of the tower.
Mature deciduous forests are located 450 m southeast, 375 m southwest, and 350 m west of the tower.
The exposure to the south is open, and the nearest obstruction is a single tree at a distance of 450 m.
The position of the weather tower on the small knoll makes it susceptible to frequent lightning strikes.
Estimated Roughness Length (meters) in Azimuth Sectors
around the Orr ICN Station
Season
Azimuth sector Winter Spring Summer Autumn Average
348.75 - 11.25 0.40 0.47 0.84 0.57 0.57
11.25 - 33.75 0.41 0.46 0.81 0.69 0.59
33.75 - 56.25 0.27 0.36 0.57 0.37 0.39
56.25 - 78.75 0.19 0.22 0.32 0.17 0.22
78.75 - 101.25 0.10 0.16 0.26 0.17 0.17
101.25 - 123.75 0.08 0.12 0.23 0.14 0.14
123.75 - 146.25 0.06 0.11 0.18 0.12 0.12
146.25 - 168.75 0.06 0.13 0.18 0.11 0.12
168.75 - 191.25 0.07 0.14 0.21 0.13 0.14
191.25 - 213.75 0.14 0.18 0.32 0.21 0.21
213.75 - 236.25 0.23 0.28 0.36 0.32 0.30
236.25 - 258.75 0.23 0.29 0.45 0.29 0.32
258.75 - 281.25 0.19 0.28 0.50 0.26 0.31
281.25 - 303.75 0.18 0.20 0.45 0.28 0.28
303.75 - 326.25 0.27 0.35 0.48 0.38 0.36
326.25 - 348.75 0.41 0.47 0.72 0.53 0.53
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An aerial photograph of the Orr station
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Peoria
The Peoria weather station is located on the campus of Illinois Central College northeast of East
Peoria in Tazewell County. The station is on a plain above and east of the Illinois River valley and
separated from the river valley bluffs by a forested strip. The tower is located 72 m northeast of a solar
house on the campus and 132 m northwest of the campus recreation center. The major obstruction to
the east is a baseball fence at 56 m, beyond which is an open field with only scattered deciduous trees
to a distance greater than 1,500 m. Mature deciduous trees are located 220 m northwest of the tower and
115 m north of the tower. Smaller deciduous trees exist northeast of the tower from 85 to 160 m. South
of the tower, there are scattered evergreen and deciduous trees at distances of 51 to 375 m. A parking
lot and campus buildings are approximately 750 m west of the tower. Small immature pines are planted
around the solar house and are as close as 36 m to the weather tower. The general terrain around the
station is lightly rolling for distances greater than 1,500 m.
Estimated Roughness Length (meters) in Azimuth Sectors
around the Peoria ICN Station
Season
Azimuth sector Winter Spring Summer Autumn Average
348.75 - 11.25 1.05 0.99 1.02 0.70 0.94
11.25 - 33.75 0.84 0.84 1.04 0.77 0.88
33.75 - 56.25 0.43 0.51 0.60 0.57 0.52
56.25 - 78.75 0.16 0.18 0.29 0.29 0.23
78.75 - 101.25 0.09 0.13 0.13 0.10 0.11
101.25 - 123.75 0.12 0.13 0.16 0.16 0.14
123.75 - 146.25 0.14 0.20 0.22 0.16 0.18
146.25 - 168.75 0.15 0.23 0.26 0.21 0.21
168.75
-
191.25 0.12 0.19 0.27 0.19 0.19
191.25 - 213.75 0.19 0.30 0.36 0.31 0.29
213.75 - 236.25 0.29 0.36 0.39 0.38 0.35
236.25 - 258.75 0.18 0.26 0.27 0.26 0.24
258.75 - 281.25 0.18 0.24 0.26 0.22 0.22
281.25 - 303.75 0.34 0.44 0.41 0.39 0.39
303.75 - 326.25 0.60 0.67 0.73 0.66 0.67
326.25 - 348.75 0.86 0.99 0.77 1.00 0.91
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An aerial photograph of the Peoria station
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St. Charles
The St. Charles station is located on the University of Illinois St. Charles Horticultural Research
Center in Kane County on Peck Road, approximately 0.4 km (0.25 mi) north of Illinois 38. The tower
is approximately 35 m southwest of the main research building, which is approximately 8 m tall. There-
fore, the wind flow from the northeast to the east is disturbed at this site. The closest minor obstructions
in the other directions surrounding the station are about 400 m south. These obstructions include a 10-
m-tall salt shelter within a state highway maintenance complex, and a four-story building 600 m
southeast of the tower. Obstructions to the southwest, west, northwest, and north are deciduous trees
and buildings all more than 1,000 m from the tower. The general terrain surrounding the tower is gently
rolling. The largest “hill” is located to the northeast and continues to the east. This hill rises
approximately 10 m above the ground level of the station. Wind patterns should not be affected by the
surrounding terrain except in the northeast to east, where the research building also affects wind flow.
Except where buildings are located, the general landscape within 1,000 m of the St. Charles station is
composed of agricultural fields. The tower is situated on a south-southwest-facing slope of approxi-
mately 5 degrees.
Estimated Roughness Length (meters) in Azimuth Sectors
around the St. Charles ICN Station
Season
Azimuth sector Winter Spring Summer Autumn Average
348.75 - 11.25 0.16 0.12 0.22 0.17 0.17
11.25 - 33.75 0.20 0.14 0.22 0.19 0.19
33.75 - 56.25 0.26 0.24 0.32 0.37 0.30
56.25 - 78.75 0.72 0.62 0.60 0.71 0.66
78.75 - 101.25 0.27 0.26 0.45 0.30 0.32
101.25 - 123.75 0.23 0.14 0.30 0.18 0.21
123.75 - 146.25 0.32 0.17 0.29 0.21 0.25
146.25 - 168.75 0.20 0.14 0.24 0.20 0.20
168.75 - 191.25 0.16 0.14 0.24 0.16 0.17
191.25 - 213.75 0.19 0.12 0.21 0.15 0.17
213.75 - 236.25 0.11 0.13 0.19 0.18 0.15
236.25 - 258.75 0.17 0.13 0.20 0.15 0.17
258.75 - 281.25 0.28 0.14 0.23 0.25 0.22
281.25 - 303.75 0.27 0.12 0.27 0.25 0.23
303.75 - 326.25 0.19 0.12 0.22 0.15 0.17
326.25 - 348.75 0.18 0.13 0.25 0.16 0.18
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An aerial photograph of the St. Charles station
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Springfield
The Springfield weather station is located southeast of Springfield on the Lincoln Land Com-
munity College campus. The tower is situated 106 m west of the main campus maintenance building
in a large grassy area. In addition to the maintenance building east of the tower, a row of mature decid-
uous trees is located 230 m from the tower. Mostly mature deciduous trees surround the tower at various
distances. To the southeast, they are 375 m from the tower; to the south, they are 98 m; to the southwest,
115 m; and to the west, 95 m. Two rows of trees are located northwest of the station: a row of pine trees
is at a distance of 78 m, and a row of mature hardwood trees is at a distance of 290 m. The row of pines
begins northwest of the station and continues eastward to a point 89 m north of the tower. Buildings are
located 150 m north and northwest, and 250 m southwest of the instrument tower. From the southwest
to the northwest is a large asphalt parking lot. Rows of deciduous trees are located throughout the
parking lot area, which extends for a distance of 500 m. The land surrounding the tower is flat for a
distance of 1,500 m.
Estimated Roughness Length (meters) in Azimuth Sectors
around the Springfield ICN Station
Season
Azimuth sector Winter Spring Summer Autumn Average
348.75 - 11.25 0.32 0.39 0.39 0.43 0.38
11.25 - 33.75 0.16 0.25 0.37 0.31 0.27
33.75 - 56.25 0.22 0.31 0.45 0.33 0.32
56.25 - 78.75 0.35 0.46 0.57 0.43 0.45
78.75 - 101.25 0.48 0.57 0.74 0.61 0.60
101.25 - 123.75 0.36 0.42 0.50 0.39 0.42
123.75 - 146.25 0.44 0.49 0.60 0.57 0.53
146.25 - 168.75 0.44 0.51 0.73 0.61 0.57
168.75 - 191.25 0.32 0.40 0.50 0.46 0.42
191.25 - 213.75 0.25 0.33 0.36 0.37 0.33
213.75 - 236.25 0.12 0.24 0.37 0.26 0.25
236.25 - 258.75 0.16 0.28 0.45 0.25 0.29
258.75 - 281.25 0.22 0.30 0.53 0.35 0.35
281.25 - 303.75 0.30 0.36 0.45 0.44 0.39
303.75 - 326.25 0.27 0.33 0.44 0.42 0.36
326.25 - 348.75 0.31 0.36 0.42 0.42 0.38
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An aerial photograph of the Springfield station
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Stelle
The Stelle weather station is situated in an open area 0.4 km (0.25 mi) southwest of the small
community of Stelle in northern Ford County. Stelle is located on County Road 3800N between County
Roads 1600E and 1700E. The terrain surrounding the weather tower is slightly rolling. The station itself
is located on the lowest point of the surrounding landscape. Wind flow to the tower is not greatly
affected by the small hills that surround it. One- and two-story homes in the community of Stelle are
located 380 to 580 m from the northeast to the east-northeast of the weather tower. The nearest farm-
stead is 850 m southwest of the tower. Other farmsteads are located to the west-northwest (850 m),
southeast (1,500 m), and west (more than 200 m). A 3-m-tall water sanitation plant is located approx-
imately 60 m south-southeast of the tower. Deciduous windbreaks and trees are located 225 m north-
northwest and 300 m north of the tower. The height of these windbreaks is approximately 10 m.
However, they have little effect on wind flow at the tower because the distance exceeds more than 20
times their height.
Estimated Roughness Length (meters) in Azimuth Sectors
around the Stelle ICN Station
Season
Azimuth sector Winter Spring Summer Autumn Average
348.75 - 11.25 0.05 0.11 0.22 0.12 0.13
11.25 - 33.75 0.05 0.12 0.16 0.15 0.12
33.75 - 56.25 0.05 0.10 0.17 0.14 0.12
56.25 - 78.75 0.07 0.09 0.17 0.13 0.12
78.75 - 101.25 0.04 0.06 0.14 0.10 0.09
101.25 - 123.75 0.06 0.05 0.18 0.08 0.09
123.75 - 146.25 0.07 0.07 0.16 0.09 0.10
146.25 - 168.75 0.06 0.10 0.15 0.10 0.10
168.75 - 191.25 0.04 0.07 0.14 0.09 0.09
l91.25 - 213.75 0.06 0.07 0.14 0.08 0.09
213.75 - 236.25 0.05 0.07 0.13 0.09 0.09
236.25 - 258.75 0.03 0.09 0.10 0.11 0.08
258.75 - 281.25 0.03 0.08 0.14 0.08 0.08
281.25 - 303.75 0.04 0.09 0.18 0.08 0.10
303.75 - 326.25 0.03 0.09 0.17 0.09 0.10
326.25 - 348.75 0.04 0.09 0.14 0.12 0.10
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An aerial photograph of the Stelle station
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Wildlife Park
The Wildlife Park weather station is located on the west side of Taylor Road near the main
entrance to the Wildlife Prairie Park, which is 1.2 km (1 mi) south of Edwards in Peoria County. The
tower is located 110 m northwest of the main park entrance on old strip-mine land. The closest trees that
surround the station are 300 m north, 170 m northeast, 125 m east, 165 m southeast, 145 m south, 125
m southwest, 105 m west, and 250 m northwest of the tower. The terrain extending out to a distance of
1,500 m is highly rolling, with hardwood forests.
Estimated Roughness Length (meters) in Azimuth Sectors
around the Wildlife Park ICN Station
Season
Azimuth sector Summer
348.75 - 11.25
11.25 - 33.75
33.75 - 56.25
56.25 - 78.75
78.75 - 101.25
101.25 - 123.75
123.75 - 146.25
146.25 - 168.75
168.75 - 191.25
191.25 - 213.75
213.75 - 236.25
236.25 - 258.75
258.75 - 281.25
281.25 - 303.75
303.75 - 326.25
326.25 - 348.75
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Winter
0.21
0.26
0.42
0.31
0.34
0.33
0.37
0.31
0.30
0.32
0.31
0.33
0.37
0.32
0.32
0.34
Spring
0.27
0.35
0.43
0.36
0.36
0.34
0.40
0.37
0.34
0.38
0.39
0.43
0.48
0.39
0.37
0.40
0.38
0.55
0.56
0.55
0.62
0.65
0.70
0.58
0.52
0.52
0.50
0.64
0.75
0.55
0.53
0.46
Autumn
0.28
0.36
0.50
0.37
0.37
0.35
0.39
0.42
0.35
0.41
0.40
0.41
0.43
0.40
0.39
0.38
Average
0.29
0.38
0.48
0.40
0.42
0.42
0.46
0.42
0.38
0.41
0.40
0.45
0.51
0.42
0.40
0.40
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An aerial photograph of the Wildlife Park station
INSTRUMENTATION
Instrumentation at the 19 weather stations includes sensors for wind speed and direction, solar
radiation, air temperature, relative humidity, soil temperature, precipitation, and barometric pressure.
These instruments and their associated accuracies are described below. All instruments are calibrated
before being installed in the field. Once installed, the instruments are verified periodically for proper
operation. This verification is accomplished through daily data validation checks and field visits.
Accuracy standards (table 2) prescribed by the World Meteorological Organization (WMO, 1983) were
used to determine which instruments should be installed at the ICN stations. In some cases, financial
considerations resulted in selection of instruments that did not meet the most stringent accuracy
standards. A sketch of a typical ICN station is shown in figure 3.
Wind Speed and Direction
Wind speed and direction are monitored with an R.M. Young 8003 anemometer fitted with a wide-
range molded polypropylene plastic four-blade propeller. An anemometer is mounted on each tower at a
height of 10 m. The anemometer has a functional wind speed range of 0 to 50 meters per second (ms-1 ), with
a threshold speed of 0.2 to 0.4 ms-1. The propeller weighs 31 grams (g) and has a distance constant of 3.3 m.
The distance constant is the wind passage required for a 63 percent recovery from a step change in wind speed.
With wind speeds greater than 1.3 ms-1, the propeller makes one revolution per 30 cm of wind passage. Below
wind speeds of 1.3 ms-1, slippage increases (i.e., a greater wind passage is needed per revolution) down to
the wind threshold.
Table 2. Accuracy Standards for Climatology, Agricultural Meteorology,
and Automated Weather Stations Used for Synoptic Meteorology
Accuracy standard
Weather variable
Dry bulb temperature
Relative humidity
Wind speed
Wind direction
Precipitation
Solar radiation
Barometric pressure
Climatology Agricultural meteorology Automatic station
synoptic meteorology
±0.l°C ±0.l°C ±0.1°C
±3% ±1% - - - - - - - - - - - - -
±0.5 ms-1 ±10% above 1 ms-1 ±2 ms-1  below 20 ms-1
±10% above 20 ms-1
±10° ±10° ±20°
0.1 mm up to 10 mm,
±2% for greater amounts
0.1 mm up to 10 mm,
±2% for greater amounts
0.5 mm below 5 mm,
±10% for greater amounts
± MJ m- 2  d -1 - - - - - - - - - - - - - - - - - - - - - - - - - -
±0.3 hPa - - - - - - - - - - - - - - - - - - - - - - - - - -
Notes
hPa=hectopascal, 1.333 224 hPa = 1 mm mercury (Hg).
Standards are those described by WMO (1983).
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Figure 3. A typical Illinois Climate Network weather station
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Wind direction is measured from 0 to 355 degrees. The 10K-ohm precision resistor that measures
wind direction has an open section in the potentiometer element from 355 to 360 degrees. The open section
of the potentiometer element is oriented to the north represented by a direction signal of zero. Rotation of
the vane clockwise from north to east, south, and west causes the azimuth signal to increase in value until
the vane reaches 355 degrees, where the signal falls to zero. The vane and propeller combination has a
damping ratio of 0.34. With the exception of the damping ratio, these anemometer characteristics meet all
of the requirements for air quality and atmospheric dispersion studies (Finkelstein et al., 1983). The damping
ratio is slightly less than the suggested ratio of 0.4 or greater.
Solar Radiation
Solar radiation is monitored using an Eppley model 8-48 black and white pyranometer with a wave
band from 295 to 2,800 nanometers (nm). The pyranometer is calibrated at the factory to a National Bureau
of Standards (NBS) traceable blackbody. The pyranometer sensitivity is 9 to 10 microvolt watt-1m-2
(µv w -1m-2), with an impedance of 340 to 350 ohms and a temperature dependence of ±1.5 percent over a
temperature range of -20 to 40°C. It has a linear response within 1 percent from 0 to 1,400 µv w -1 m-2 and
a response time of 4 seconds. Cosine response is better than ±5 percent from normalization at zenith angles
of 70 to 80 degrees, and better than ±2 percent for zenith angles of 0 to 70 degrees. If all the errors are additive
in the same direction, the worst-case error would be ±7.5 percent for zenith angles of 70 to 80 degrees and
±4.5 percent for zenith angles of 0 to 70 degrees. Assuming the sun is between a zenith angle of 0 to 70 degrees
during 67 percent of a day, the accuracy for a day would be approximately ±5.5 percent or ±1.4 megajoules
per square meter per day (MJ m-2 day -1 ).
A pyranometer is mounted on a 2.7 m arm extending south from each tower at a height of
approximately 2 m.
Air Temperature and Relative Humidity
Air temperature and relative humidity are monitored using a Vaisala temperature and humidity
probe, model HMP112Y. The temperature-humidity probe is mounted inside a radiation shield attached to
a leg of each weather tower at a height of approximately 2 m. The probe requires a 9- to 15-volt DC (VDC)
power supply and draws a current of 20 milliamperes (mA). The operating temperature is from -5 to +55°C.
A 216 micrometer (µm) sintered filter protects a platinum thermistor (the temperature sensor) and a
capacitance film (the humidity sensor) from dust particles. The temperature measurement range is -40 to
+80°C with an output uncertainty of ±0.3°C at 20°C. The measurement range for relative humidity is 0 to
100 percent. In the 0 to 80 percent range, output uncertainty is ±2 percent at +20°C. The output uncertainty
in the 80 to 100 percent range is ±3 percent at 20°C.
Temperature accuracy for the Vaisala temperature-humidity probe as expressed by the manufacturer
fails the accuracy standard given in table 2 for climatology and agricultural meteorology purposes, but it is
suitable for automated stations used for synoptic meteorology. The humidity accuracy is suitable for
climatology work. The humidity sensor was found to be relatively reliable. Some of the sensors have
been in the field for more than a year without significant drift or failure.
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Soil Temperature
Soil temperature is measured using Campbell Scientific model 107B temperature probes. Each probe
consists of a Fenwal Electronics UUT51J1 thermistor in a water-resistant casing. Overall probe accuracy is
determined by acombination of the interchangeability specification, the precision of the bridge resistors, and
the linearization error. A worst-case error occurs if all the errors are in one direction. In this case the error
is ±0.4°C for temperatures ranging from -33°C to +48°C. The overall accuracy is typically better than
±0.2°C, with the major error component being the ±0.2°C thermistor specification. Soil temperatures are
measured at depths of 10 cm (4 inches) and 20 cm (8 inches).
Precipitation
A Belfort weighing bucket raingage fitted with an 8-inch collector opening, evaporation funnel, and
a potentiometer is used to measure precipitation at each site. Each raingage is located outside the rain shadow
area of the weather tower. The 203 mm (8-inch) collector allows each gage to accept up to 305 mm (12
inches) of precipitation. Although this capacity is expressed in inches, it is actually measured in terms of
weight, with 25.4 mm (1 inch) of precipitation being equivalent to 902.6 g (29.02 ounces) of water at 17°C
(62.6°F). The accuracy of this type of raingage over the range 0 to 152.4 mm (0 to 6 inches) is 0.26 mm (0.03
inches; ±0.5 to 1 percent), and over the range 152.4 to 304.8 mm (6 to 12 inches) is 1.52 mm (0.06 inches;
±1 percent). The evaporation funnel is removed from the raingage collector during the winter and a one-quart
charge of environmentally safe antifreeze added to each raingage bucket to help melt frozen precipitation
and protect the bucket from damage due to the expansion of freezing water in the bucket.
Precipitation is determined by subtracting the weight of water collected in a bucket at the end of an
hour or day from the weight at the beginning of an hour or day. Daily total precipitation amounts computed
using the hourly values tend to be overestimated because of negative hourly differences. Negative hourly
observations are assumed to be zero and are due to “noise” in the instrument caused by evaporation, wind
eddies, pressure fluctuations, electrical noise, and mechanical backlash of the instrument. Additional work
is under way to correct these problems.
Barometric Pressure
A Campbell Scientific SBP270 barometric pressure sensor with an accuracy of ±0.2 millibar (mb) over
a pressure range of 800 to 1,000 mb is used to measure barometric pressure at each station. Operating temperature
of the sensor is -18 to 79°C. The barometer in the sensor is a Setra Model 270 variable capacitance barometer.
Data Monitoring
A Campbell 21XL datalogger is used to interrogate the sensors every 10 seconds. Hourly precipita-
tion totals, and hourly average wind speed, wind direction, solar radiation intensity, soil temperature, air
temperature, relative humidity, and barometric pressure are stored in the dataloggers’s final memory.
Additionally, daily maximum wind speed and direction, maximum and minimum air and soil temperatures,
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and maximum and minimum relative humidities are stored at the end of each day. Table 3 describes the
hourly variables stored in the ICN dataloggers, and table 4 gives the daily variables.
Lightning Protection
Each datalogger is protected from electrical surges from the telephone line, AC electrical line,
sensors, and transducers using a single modem-AC protector (P208, from MCG Electronics, Inc.), and two
data line protectors (DLP-30). These items have provided excellent protection from electrical surges.
Several of the surge protectors have been replaced due to lightning strikes. Lightning has damaged the
datalogger and instruments only when towers at some sites have taken direct lightning hits.
Table 3. Hourly Weather Variables Stored in ICN Dataloggers
Variable
number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
Notes
Std. dev. = standard deviation.
hhmm = hour and minutes past hour.
Variable
description
Datalogger table number
Day of year
Hour of day (CST)
Mean wind speed at 10 m
Mean wind vector magnitude at 10 m
Mean wind vector direction
Std. dev. of mean wind vector direction
Std. dev. of wind speed at 10 m
Solar radiation (cumulative) at 2 m
Std. dev. of solar radiation
Air temperature at 2 m
Std. dev. of air temperature at 2 m
Average relative humidity at 2 m
Std. dev. of relative humidity at 2 m
Precipitation sample on the hour
Std. dev. of precipitation
Average soil temperature at 10.0 cm (4 inches)
Std. dev. of soil temperature at 10.0 cm
Average soil temperature at 20.0 cm (8 inches)
Std. dev. of soil temperature at 20.0 cm
Barometric pressure
Std. dev. of barometric pressure
Max. hourly barometric pressure
Time of max. hourly barometric pressure (CST)
Min. hourly barometric pressure
Time of min. hourly barometric pressure (CST)
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Variable
units
N/A
N/A
N/A
mph
mph
°
°
mph
Kwatts m-2
Kwatts m
-2
°C
°C
%
%
in
in
°C
°C
°C
°C
mb
mb
mb
hhmm
mb
hhmm
Variable Variable Variable
number description units
1 Datalogger table number N/A
2 Day of year N/A
3 Maximum wind speed at 10 m mph
4 Time of maximum wind speed at 10 m (CST)
5 Direction of maximum wind speed at 10 m
6 Maximum air temperature at 2 m
7 Time of maximum air temperature at 2 m (CST)
8 Minimum air temperature at 2 m
9 Time of minimum air temperature at 2 m (CST)
10 Maximum relative humidity at 2 m
11 Time of maximum relative humidity at 2 m (CST)
12 Minimum relative humidity at 2 m
13 Time of minimum relative humidity at 2 m (CST)
14 Total precipitation
15 Maximum soil temperature at 10.0 cm (4 inches)
16 Time of maximum soil temperature at 10.0 cm (4 inches) (CST)
17 Maximum soil temperature at 20.0 cm (8”)
18 Time of maximum soil temperature at 20.0 cm (8 inches) (CST)
19 Minimum soil temperature at 10.0 cm (4inches)
20 Time of minimum soil temperature at 10.0 cm (4inches) (CST)
21 Minimum soil temperature at 20.0 cm (8 inches)
22 Time of minimum soil temperature at 20.0 cm (8 inches) (CST)
23 Maximum panel temperature
24 Time of maximum panel temperature (CST)
25 Minimum panel temperature
26 Time of minimum panel temperature (CST)
27 Maximum battery voltage
28 Time of maximum battery voltage (CST)
29 Minimum battery voltage
30 Time of minimum battery voltage (CST)
hours
°
°C
hours
°C
hours
%
hours
%
hours
in.
°C
hours
°C
hours
°C
hours
°C
hours
°C
hours
°C
hours
volts
hours
volts
hours
Notes
Hours refers to those on 24-hour clock, i.e., 1520 is 20 minutes into
the 1500 hour.
Table 4. Daily weather variables stored in ICN dataloggers
Instrument Calibration
All instruments are calibrated in a laboratory at the ISWS using NBS traceable instruments before
being installed at the stations. After the instruments are installed at the station, their accuracy is rechecked
with NBS traceable instruments before the technician leaves the station.
Anemometers are calibrated with a constant speed motor at 1,800 revolutions per minute (rpm). Wind
vanes are checked using a protractor in the laboratory and a compass in the field.
For pyranometer calibration purposes, one pyranometer is maintained in the laboratory to conduct
side-by-side comparisons before new or replacement equipment is installed in the field. The only other check
conducted prior to installation is to cover the pyranometer for a zero check.
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Instruments used to measure air and soil temperature are calibrated in a water bath using a minimum
of two temperature points. The two points used are the triple point of water (0.4°C), and water with a
temperature near 30°C. An NBS traceable mercury-in-glass thermometer is used to determine the tempera-
ture of the water bath. Air temperature is also checked in the field using a Rotonic PA1 portable relative
humidity-temperature probe.
Relative humidity sensors are calibrated over saturated solutions of lithium chloride and potassium
sulfate. At 20°C the relative humidity over saturated lithium chloride is 12.4 percent, and over saturated
potassium sulfate it is 97.2 percent. The bottles containing the salt solutions are kept in an insulated box. A
mercury-in-glass thermometer is inserted to determine the temperature of the salt solutions. The temperature
observation is used to correct the relative humidity above the salt solutions. Field checks of relative humidity
are made using a Rotonic PA1 portable relative humidity-temperature probe.
Weighing bucket raingages are calibrated using an NBS traceable weight set. A calibration curve is
obtained by adding weights equal to 25.4 mm of water in 25.4 mm increments up to 204.8 mm. The slope
and intercept of the curve is then entered into the datalogger to compute the quantity of precipitation received
in millimeters.
Barometric pressure sensors are checked against an independent aneroid barometer in the laboratory
and in the field after installation.
Instrument Verification
Data validation checks are performed three times a week using base station computerized procedures
and tests. These checks have proved to be very reliable in detecting instrument failures at the stations. Nearest
neighbor correlations and tests are being developed to detect instruments that are drifting out of calibration.
Field verification involves visiting the stations once every six months to conduct side-by-side
comparisons of the field instruments with independent standards. Additionally, most stations are visited by
a technician once a month between October and February, and twice a month from March through
September, when manual soil moisture measurements are taken. A complete visual check of the instruments
at each site is made at these times.
Instruments that have failed, are out of calibration, or are in need of repair are replaced with new or
repaired and calibrated instruments. The instruments removed from a station are then repaired and calibrated
in the laboratory. To ensure adequate instruments for station repair, one complete complement of instruments
is maintained for every five stations in operation.
The field technician keeps records of the calibration errors. These records are available for use by the
data technician in adjusting observations if necessary. Usually corrections for instruments out of calibration
are made by the data technician using nearest neighbor stations.
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DATA HANDLING
The quality of data from the weather stations is dependent upon timely detection and repair of
instrument failures and calibration drifts. Therefore, frequent data retrieval and quality control (QC) checks
of the station data are required. Timely QC allows for quick resolution of instrument failures and
communication problems. The frequent data checks and quick correction of problems minimizes missing
data and provides users with a high-quality data set.
Data Retrieval
Data retrieval is automated through the use of a personal computer (PC), Disk Operating System
(DOS) batch files, and Campbell Scientific hardware and software. A PC located at the ISWS calls all
dataloggers on a daily basis, generally between midnight and 0100 hours. Data retrieval is completed before
0500 hours each day. The retrieved raw data are then written to files on the PC’s hard disk.
If the PC has problems communicating with a remote site due to phone line or modem problems, the
station is called on succeeding nights until communication is re-established. Dataloggers can typically store
up to 35 days of hourly data before the oldest data are overwritten by new data. Although data retrieval from
the ICN sites is designed to be automated, ISWS personnel can initiate data retrieval at most sites with the
help of personnel at the station locations.
Quality Control
Tests used for QC of meteorological data depend on various factors, such as the instruments and data
collection methods used, locations of the monitoring sites and the intended use for the data. For example,
the U.S. Environmental Protection Agency (USEPA) has suggested a set of meteorological data verification
criteria for air pollution measurement systems (Finkelstein et al., 1983). A comprehensive discussion of the
guidelines for the QC of radiation data has been prepared by the World Radiation Data Center (WMO, 1987).
More applicable to ICN data, the Nebraska Automated Weather Data Network (AWDN) system has
developed its own set of QC testing criteria (Hubbard, 1987). The QC criteria and procedures for ICN data
are described below.
Figure 4 summarizes the main steps involved in processing weather data collected at the ICN stations.
When the PC is first turned on each morning at 0800 hours, the raw data are backed up on floppy disks. Initial
data manipulation and QC are then initiated by executing a batch program. After the data have been subjected
to QC, another batch program is used to archive the validated data. Summary and report generation are then
accomplished via interactive dBASE IV programs.
ICN hourly and daily weather data are submitted to a QC procedure before being added to the
permanent database archive. ICN QC consists of both computerized and manual checks of the data. The
computerized checks are performed by dBASE IV and Fortran programs, and the manual checks are
performed by a qualified QC analyst. The QC procedure begins with computerized exception genera-
tion and ends with manual exception handling. The exception generation programs were written using
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Figure 4. The main steps involved in processing the automatic weather data for the Illinois Climate Network
rules that a qualified weather data analyst would use to manually look at each data value. The checks include
1) extreme value checks, 2) reasonable comparison checks, 3) duplicate or missing record checks, and 4) time
consistency checks.
Exception Generation. Data records submitted to the computerized QC routines are printed on
paper for further review if they do not pass any one of the four following major computer check categories:
1. Extreme value checks flag data records that are not within a set of allowable values. Allowable
limits for each hourly and daily variable are listed in table 5. These limits are adjusted by season.
For example, the minimum air temperature during the summer is set to a value greater than 5°C.
Future improvement to this series of tests will include limits reflecting the climatology of the
station or a nearby station. When developed, each climatological week will have an upper and lower
air temperature limit equal to the mean temperature ±2 standard deviations. For relative humidity,
the mean ±2 standard deviations will be used, unless the limits exceed zero percent on the lower end
or 100 percent on the upper end. In those cases, the limit of zero percent or 100 percent will be used.
Table 5. Extreme Value Checks Performed
on Hourly and Daily Weather Variables Stored
in ICN Dataloggers
Allowable values
Upper
limitData variable
Lower
limit
Hourly
Year
Day of year
Hour
Wind speed (mph)
Wind direction (°)
Solar rad. (kwatts m-2)
Air temperature (°C)
Relative humidity (%)
Precipitation (in)
Soil temperature (°C)
Barometric pressure (mb)
*
Daily
Year
Day of year
Max wind speed (mph)
Direction max wind speed (°)
Max air temperature (°C)
Min air temperature (°C)
Max relative humidity (%)
Min relative humidity (%)
Total precipitation (in)
Max soil temperature (°C)
Min soil temperature (°C)
1988
1
0
0
0
0
-30
20
0
-10
940
1988
1
0
0
-30
-30
20
20
0
-10
-10
366
2359
40
360
2
40
100
2
30
1050
*
366
78
360
40
40
100
95
5
30
30
Notes
*Maximum value is equal to the current year.
Hourly and/or daily records having fields
that are NOT within these allowable limits
are printed for further verification.
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2. Reasonable comparison checks flag data records that violate certain common relationships among
weather variables. Hourly comparison checks test each hourly record for positive solar radiation
readings at night and soil temperatures at the 10- and 20-cm depths differing by more than 5°C. Daily
comparison checks look for maximum temperatures less than or equal to minimum temperatures and
maximum relative humidity less than the minimum. Future improvements to this series of tests will
include consistency checks by comparing hourly values to daily maxima and minima.
3. Duplicate or missing record checks identify duplicate and/or missing data records. Each hourly and
daily data record is unique. That is, there should be one and only one hourly record for each hour of
each day, and one and only one daily record for each day.
4. Time consistency checks flag data records having fields that either remain unchanged, or change by
more than a reasonable amount, within a specified period of time. Time consistency checks are
particularly important in identifying power outages and instrument failures. Criteria for hourly and
daily time consistency checks are listed below. These checks identify constant values spanning
several hours and extreme or abrupt hour-to-hour changes.
Hourly data
≥ 3 consecutive hours of the same hourly air temperature, relative humidity,
wind speed, wind direction, or soil temperature (all levels).
Air temperature: ≥ 5°C change in air temperature in one hour.
Relative humidity: ≥ 20 percent change in relative humidity (RH) in one hour.
Soil temperature: ≥ 5°C change in soil temperature in one hour (all depths).
Barometric pressure: ≥ 2 mb change in barometric pressure in one hour.
Daily data
≥ 2 days of the same daily maximum or minimum air temperatures,
maximum or minimum relative humidities, maximum or minimum soil
temperatures, maximum wind speeds, or direction of maximum wind speed.
The computerized QC routines flag records that fail any of the above checks and print a QC exception
report for each station. Data submitted to the QC routines are held in temporary working files until the
exceptions are processed by the QC analyst.
There is no set number of minutes of missing data in a given hour used to quality control the data
because only two numbers are provided for each hourly observation. These two numbers are the mean (total)
and standard deviation of the weather variable. Data are automatically flagged only if the means or totals
exceed the criteria described above.
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Exception Handling. After the computerized QC routines flag records containing suspect
values, the QC analyst reviews the exception reports and decides whether the exceptions identified by
the computer are valid. The suspect values are manually checked against the raw data, known synoptic
conditions, and neighboring stations. After a decision is made regarding the validity of the exceptions,
they are edited to reflect the decisions made. Valid data are left unchanged and erroneous data are either
flagged as missing or replaced with an estimated value and flagged as estimates. Flagging of data is
accomplished using a data flag for each weather variable. An “M” is placed in the data flag field of
missing data, and an “E” is placed in the data flag field if an observation is replaced with an estimate.
Exception editing is aided by computer programs and a written list of procedures.
To maintain a serially complete data record, missing data are estimated if possible. In some cases
hourly data are estimated from alternative weather instruments at the sites (i.e., hygrothermograph or
raingage charts maintained by cooperative observers). If data are missing for brief periods (one to
several hours) with valid data interspersed, estimates are obtained by interpolating between valid data
points. If data are missing for extended periods of time and no alternative record is available, data are
estimated by substitution from a suitable nearby station. The data exception reports and exception
resolution comments are kept in a QC log so that estimated data can be traced to their sources.
Derived Variables. Derived variables (i.e., dewpoint temperature, evapotranspiration, and heat
unit accumulations), daily totals (i.e., precipitation, solar radiation, etc.), and daily averages (i.e., air
temperature, wind speed, etc.) are computed after the data exceptions have been handled and prior to
data archival and backup. The hourly dewpoint temperature is estimated as described in Lowe (1977).
Hourly potential evapotranspiration (Et) is determined by the procedure developed by Van Bavel
(Rosenberg et al., 1983):
(7)
where s is the slope of the saturation vapor curve, Rn is the net radiation, S is the soil heat flux, γ is the
psychometric constant, L is the latent heat of evaporation (2.45 MJ kg-1at 20°C), Bv is a transfer coefficient
for water vapor, es is the saturation vapor pressure, and ea is the vapor pressure of the air. Vapor pressures
are computed using the polynomials presented by Lowe (1977).
The psychometric constant (γ) is equal to 0.66 mb per degree Kelvin (mb°K-1) at a temperature of
20°C and pressure (P) of 1,000 mb and is computed by:
(8)
where cp is the specific heat capacity of dry air at constant pressure (1,004 Joules per kilogram per °K- l), and
ε is the ratio of the molecular weights of water vapor and dry air, equal to 0.622. The water vapor transfer
coefficient (B
v
) is given by:
(9)
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where  ρ
a
is the density of moist air that is assumed to be constant at 1.003 kilograms per cubic meter
(kg m-3 ); k is von Karman’s constant equal to 0.4; U is the wind speed at height z (10 m); and z 0 is a surface
roughness variable assumed to be 0.05 m for the grass surfaces at the ICN stations.
Exceptions Observed. The QC programs have been useful in detecting a variety of problems at the
ICN sites. Some of these problems are described below.
Power glitches. The ICN air temperature and RH sensors are connected to a local power supply. Even
the briefest power failure at a site can cause a bias in the hourly and daily maximum and minimum air
temperatures and RH. Hourly time consistency and daily limits checks identify these power glitches.
Failing RH sensor. Periodic unexplained negative RH minima and hourly RH jumps with valid
temperature data often indicate a failing RH sensor. Daily limits checks and hourly time consistency checks
identify failing RH sensors.
Failing anemometer and/or propvane. Frequent negative wind speed readings and/or inconsistent
spatial differences in wind speed and direction data indicate failing wind instrumentation (i.e., bad generator,
bad bearings, etc.). Hourly and daily limits checks and inspection of daily weather summaries identify failing
wind instruments.
Bad raingage. An unusually large precipitation value of 10 inches or more, usually in association
with electrical storms, indicates a potential problem with the raingage’s electronics. Daily limits checks
identify erroneous precipitation data.
Excavation of soil temperature probes. A sudden drop to invalid soil temperature readings indicates
an interruption in normal soil temperature monitoring. Probe excavation by machinery or wire clipping by
rodents have caused interruptions in soil temperature monitoring. Hourly limits and time consistency checks
identify these soil temperature problems.
Flooding at site. A marked change (usually a drop) in soil temperatures with open clear weather
(sunshine and no rain) indicates possible flooding at the site. A well drilling rig once flooded one of the ICN
sites, resulting in biased soil temperature readings. Hourly time consistency checks identified this soil
flooding problem.
Positive nighttime solar radiation. After electrical storms or site visits by a field technician, positive
nighttime solar radiation readings have occurred. They are identified by means of the hourly comparison
checks, and the solar radiation bias is often resolved by repositioning the ground wires.
Data Archival
After the data have passed the computerized and manual checks and the derived variables have
been computed, they are placed in a permanent database archive and made available for access by report
generating routines (see figure 4). After the hourly and daily data have passed the quality control checks,
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they are archived as dBASE IV database files, and dBASE programs are used to access the archive. Although
these data are stored in the dBASE “.dbf” format, they can be easily exported to ASCII text files and several
other common data formats. Exported data files can be imported to other software applications such as word
processing, crop models, plotting software, statistical software, or other programs requiring weather data as
input. The ability to quickly and easily retrieve a desired dataset for input to other computer programs is an
important benefit of the quality-controlled ICN database archive.
Data Reliability
Table 6 summarizes the percentage of missing, estimated, valid, and useable (estimated plus valid)
hourly weather data collected at ICN sites from either 1 January 1988 or the start of a station record through
December 1992. These data indicate the high reliability of the ICN stations with useable data greater than
97 percent. Hourly solar radiation, air temperature, RH, and wind speed data have been more than 99 percent
useable, with the soil temperature data close behind at 94 to 97 percent useable.
Although the RH data have a high usability rate, they also had one of the highest estimation rates (1.38
percent). Repair records show that contaminated capacitance films have been the primary cause of bad RH
data. The capacitance films on bad RH sensors have been pitted or coated with foreign material.
Missing wind speed and direction data (table 6) were generally due to anemometers freezing during
winter storms. Missing precipitation data have typically coincided with electrical storms that damage
raingage electronics. Missing soil temperature data (table 6) primarily occurred when the soil probes were
accidentally excavated at one of the sites. Direct lightning strikes have also caused some data loss. ICN QC
procedures promptly identified each of the above-mentioned unavoidable problems and kept missing data
to a minimum.
Table 6. Percentage of Missing, Estimated, Valid, and Useable
(Estimated Plus Valid) Hourly Weather Data Collected at
ICN Sites, 1 January 1988 - 31 December 1992
Variable Missing
(%)
Estimated Valid
(%) (%)
Useable
(%)
Wind speed 0.93 0.83 98.24 99.07
Wind direction 1.16 1.98 96.86 98.84
Solar radiation 0.24 0.41 99.35 99.76
Air temperature 0.32 0.79 98.89 99.68
Relative humidity 0.58 1.38 98.04 99.42
Precipitation 4.70 0.35 94.95 95.30
Soil temperature at 10 cm 3.47 0.02 96.51 96.53
Soil temperature at 20 cm 5.87 0.02 94.11 94.13
Total 2.16 0.72 97.12 97.84
Note
All station records do not begin 1 January 1988.
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2.
3.
4.
5.
6.
7.
DATA USES AND AVAILABILITY
ICN data are being used by many groups both inside and outside the ISWS, including:
Agricultural producers for irrigation scheduling and other management decisions.
Private businesses interested in using wind and solar radiation as alternative energy resources.
Seed companies and Cooperative Extension Service staff for monitoring crop development and
vulnerability to pest damage.
University scientists and graduate students for developing and improving crop simulation models
and to support field studies.
Researchers interested in monitoring the state’s water resources, climate change, and the effect of
weather on agriculture.
Attorneys for evidence in court cases.
Illinois Department of Agriculture field personnel for evaluating pesticide spray drift complaints.
Data from the ICN stations are quality controlled a minimum of three times a week and are available
by mid-morning on those days. Computer access to the data is provided through the Midwestern Climate
Center’s Midwestern Climate Information System (MICIS). The data available on MICIS (figure 5) are also
available on request in written form. The hourly and daily data are also available in computer files upon
request. Special requests for hourly and daily data for different stations and time periods are also available.
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Illinois Climate Network (ICN)
April 1994
Monthly Summary for Bondville
MAX MIN AVG MAX MIN AVG
MAX AVG DIR TOTAL MAX MIN AVG MAX MIN AVG 4" 4" 4" 8" 8" 8”
WIND WIND AVG SOLAR AIR AIR AIR REL REL DEW TOTAL  TOTAL SOIL SOIL SOIL SOIL SOIL SOIL
SPEED SPEED WIND RAD TEMP TEMP TEMP HUM HUM POINT PREClP EVAP TEMP TEMP TEMP TEMP TEMP TEMP
DAY MPH MPH ° MJ/M*M °F °F °F % % °F IN IN °F °F °F °F °F °F
---------------------------------------------------------------------------------------
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
-----------------------------------------------------------------------------------------
TOT
AVG
MAX
24.4 10.9 206.0
38.0 14.4 257.3
24.9 11.7 330.0
34.1 16.2 181.3
34.7 17.1 24.0
28.1 13.8 7.7
13.8 5.4 98.2
36.4 16.9 158.5
23.5 9.8 201.9
27.0 14.1 41.7
38.4 14.8 78.3
41.8 17.3 195.2
31.2 15.1 232.3
34.0 15.0 181.9
40.3 19.5 247.4
39.0 18.2 276.2
30.4 12.4 279.9
42.1 17.7 215.1
29.3 13.5 330.2
20.9 6.6 5.0
20.8 7.5 62.2
25.4 11.0 57.0
26.0 10.8 172.7
33.2 15.0 211.4
38.3 18.1 195.6
54.6 23.5 204.7
31.4 11.9 321.2
38.5 17.7 129.3
28.6 11.0 305.5
29.9 16.2 15.5
14.1 222.9
54.6
23.80
16.55
19.69
23.18
3.58
9.51
26.51
23.51
7.25
15.80
1.70
11.62
4.47
24.70
12.57
26.44
27.32
21.02
27.40
27.25
5.09
28.94
28.82
26.45
22.44
23.98
26.60
5.44
15.20
3.39
540.22
18.01
67.7 28.1 48.2 96.0 31.0E 36.1 0.00 0.18 46.3 39.1 42.6 44.6 40.9 42.6
71.2 36.5 52.3 98.8 25.6 42.8 0.45 0.14 48.2 42.6 45.5 46.2 43.3 44.6
46.9 31.2 38.5 97.7 54.0 34.2 0.18 0.11 46.7 42.9 44.4 46.1 44.0 45.0
55.8 29.2 44.1 97.6 57.3 38.1 0.00 0.16 46.1 40.8 43.7 45.2 42.7 44.1
50.0 29.6 39.7 98.2 78.0 37.6 0.18 0.02 45.2 40.5 43.9 45.1 42.9 44.4
32.2 19.1 28.9 99.5 88.3 28.4 0.08 0.05 40.7 39.0 39.6 43.0 40.7 41.5
42.9 12.6 30.2 98.4 48.3 26.1 0.01 0.14 39.3 37.8 38.7 41.1 39.8 40.5
61.4 33.1 46.6 94.5 41.6 39.0 0.00 0.17 44.2 37.8 40.8 43.4 40.0 41.4
60.9 43.1 51.4 99.6 69.3 48.9 0.45 0.05 46.5 42.8 44.8 45.2 43.0 43.9
54.7 41.9 47.3 100.0 64.0 43.9 0.37 0.11 48.0 45.3 46.4 46.5 44.9 45.5
44.1 40.6 42.4 99.8 83.1 41.7 3.01 0.01 46.1 43.6 44.6 46.2 44.2 45.1
67.1 43.5 52.3 100.0 79.8 50.9 0.96 0.09 50.2 43.7 46.6 47.5 44.1 45.3
47.2 38.8 44.1 98.8 89.9 42.8 0.00 0.03 48.7 44.8 46.6 47.4 45.6 46.4
75.4 39.7 59.5 98.8 50.6 53.1 0.00 0.20 52.6 43.7 48.0 49.7 44.6 46.4
62.5 44.1 54.7 99.5 65.5 50.9 0.40 0.09 53.0 50.0 52.0 51.0 49.4 50.2
63.2 40.9 51.3 89.4 43.0 41.4 0.00 0.20 51.1 47.2 49.3 50.5 48.3 49.3
66.7 41.7 54.3 93.6 30.2 43.3 0.00 0.21 52.3 47.1 49.8 50.6 48.1 49.3
78.7 50.8 64.0 91.2 35.0 52.9 0.00 0.19 54.9 50.1 52.5 52.3 49.6 50.7
70.0 48.5 59.4 92.6 25.8 45.9 0.00 0.22 56.3 52.4 54.1 53.5 51.4 52.3
65.9 38.9 54.7 90.9 18.6 33.6 0.00 0.21 55.9 50.6 53.4 53.4 50.9 52.3
52.9 40.7 48.9 93.4 54.9 43.3 0.00 0.03 54.2 50.4 52.5 53.1 51.1 52.0
60.8 35.6 48.6 84.6 15.9 26.6 0.00 0.21 51.9 47.4 49.8 51.4 49.0 50.2
66.0 34.5 52.3 84.9 25.7 35.2 0.00 0.22 53.5 47.4 50.5 51.6 48.7 50.0
80.4 42.4 63.9 92.4 42.6 51.6 0.00 0.24 56.6 49.5 53.1 53.5 49.9 51.4
81.4 57.3 69.8 97.0 55.0 63.1 0.00 0.20 59.6 54.3 57.0 55.8 52.8 54.0
81.9E 63.1E 72.1 96.3 59.0E 65.5 0.92 0.22 61.8 57.6 59.7 58.4 55.3 56.3
65.7 44.1E 57.4 99.8 60.0E 52.0 0.00 0.20 61.7 57.9 59.9 58.6 57.1 57.9
65.8 42.5 53.4 100.0 91.4 52.9 0.93 0.04 58.1 52.7 54.9 58.0 54.1 55.4
53.9 42.4E 46.8 97.1 82.0E 44.1 0.00 0.10 56.1 52.5 54.0 55.1 53.4 54.3
45.7 36.6 41.9 99.0 90.8 41.0 0.45 0.02 52.8 48.3 50.4 53.7 50.4 52.0
8.39 4.06
61.3 39.0 50.6 96.0 55.2 43.6 0.14 51.3 46.7 49.0 49.9 47.3 48.5
81.9E 100.0 61.8 58.6
MIN 12.6 15.9 37.8 39.8
Total Heating Degree Days : 456.7
Total Cooling Degree Days : 11.9
Total Hours of Wind > 8 mph : 595
KEY: * 99.99M = 999.9M = missing data
* E = estimated data
** For further information on the ICN contact: Dr. Steven Hollinger (217) 244-2939 or Beth Reinke (217) 244-2941
Illinois State Water Survey
2204 Griffith Dr.
Champaign, IL 61820-7495
Figure 5. An example of daily data summary available in printed form on the Midwestern Climate Information System
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SUMMARY
A network of automated weather stations has been established in Illinois to provide a climatology
of variables not normally observed at climatological weather stations. In addition to daily temperature and
precipitation, hourly averages of air and soil temperature, relative humidity, precipitation, solar radiation,
barometric pressure, and wind speed and direction are observed. The weather instruments used were selected
to withstand harsh environments and to provide a high degree of reliability. In addition, the data are validated
with special computer programs and periodic site visits. Instrument inspection, verification of instrument
readings, and instrument calibration all ensure that the data are of the highest quality possible. These data
are used to evaluate the potential of wind and solar energy as alternative energy sources and to aid in
agricultural management decisions related to irrigation, chemical applications, and integrated pest management.
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